ABSTRACT
INTRODUCTION
The International Classification of Functioning, Disability and Health -ICF, published by the World Health Organization (WHO) in 2001 is considered a milestone in the debate on disability (1) . The document is derived from the reviewed International Classification of Impairments, Disabilities, and Handicaps (ICIDH), published in 1980 (2) , the WHO´s first attempt at establishing a common language on diseases and disabilities. Among the various changes proposed, one of the most challenging was the new meaning of the term "disability". A strictly biomedical category in the ICIDH, disability assumed a sociological and political form under the ICF (3) . According to the ICF, disabilities are problems in functioning or body structures that lead to significant deviations or losses. The primary effects of sensorineural loss concern the auditory function, i.e. detection of sounds, sensation of intensity, discrimination of sound patterns, perception of distance and direction, localization of sound and the quality of sounds. Auditory activities are defined as the use of auditory capacitythe things we wish to do or needs related to hearing -in the real world. This dimension includes alertness to sounds, monitoring of the environment, recognition and localization of sound events, control of own voice, appreciation of auditory experiences, but, mainly, the perception of speech of others and effective spoken communication. Any difficulty individuals encounter in performing these tasks represent activity limitations. Participation is the role of auditory activities for everyday life and includes social interactions, relationships, employment, leisure, learning, control and creativity. Participation restriction denotes problems experienced by individuals in involvement with everyday situations (4) . In clinical practice, hearing loss is quantified by hearings tests and by specific auditory performance tasks. For the purposes of investigation, a number of self-assessment instruments have been developed to help identify and qualify limitations and restrictions in participation in everyday activities and to document self-perception of individuals or their family members in the context of the impact caused by hearing loss.
Specifically with regard to instruments assessing limitations in activities, the majority of items comprising the different questionnaires available assume or imply a listening circumstance in which speech is a predictable target in space and time, without considering the three-dimensional and temporal dynamics of the sound world.
The Speech, Spatial and Qualities of Hearing Scale (SSQ) (5) is a relatively new questionnaire designed to assess subjective experience and quantify listening disabilities in realistic communication situations. The scale was developed considering hearing as "scenario analysis", i.e. sounds occur around us the whole time derived from multiple sources in different locations and vary over time. When a sound is salient, the listener switches their attention, moves their eyes and head in the direction of the source and listens carefully. The listener understands the sounds and can engage in communication, predominantly in the form of dialogue.
Based on this premise, three general domains were identified, namely: speech hearing, spatial hearing, and other qualities of hearing. Thus, the SSQ scale explores aspects of hearing through 49 items organized into three subscales measuring: the capacity of the individual to listen to speech in different hearing contexts (Part 1 -speech hearing); localization of sound events for different directions, distances and movement (Part 2 -spatial hearing); and the listening experience in relation to segregating sounds, identification/ recognition, clarity and naturalness, musical perception and listening effort; (Part 3 -qualities of hearing) (5) . In the international literature, there are studies that apply the SSQ in different contexts investigating hearing loss and its impact (6, 7, 8, 9) . Recently, in Brazil, SSQ 49 version 5.6 was translated and culturally adapted to Brazilian Portuguese and is currently undergoing the process of validation (10) . Despite the validity of the questionnaire as an important instrument in the subjective assessment of patients, the majority of speech therapists, while recognizing its utility, do not regularly use it in clinical practice citing the time required to apply the instrument (11) . Hence, there is an urgent need for fast-to-apply instruments suitable for use in routine clinical practice by these professionals.
With the aim of achieving rapid assessments aiding the treatment of hearing-impaired individuals in routine clinical practice, a short 12-item version of the SSQ (SSQ12) (12) was developed based on experience from the use of the full scalethe SSQ49. The results of studies of the short version showed that it closely concurred in its average performance with the SSQ49 (13) . Providing continuity in the process of validating the Brazilian Portuguese version of the SSQ scale, the objective of the present investigation was to conduct a pilot study of the short version of the Speech, Spatial and Qualities of Hearing Scale (SSQ) in Brazilian Portuguese for measuring the hearing disability/activity limitations resulting from hearing loss in adults. The study was carried out in individuals selected from companions and patients attending the Speech therapy clinic of the institution based on the following eligibility criteria: age > 18 years; normal hearing (mean 500, 1000, 2000 and 4000 Hz ≤ 20 dB) or hearing loss (mean 500, 1000, 2000 and 4000 Hz ≥ 21 dB) on BIAP classification (14) ; Brazilian nationality; literate in Portuguese; no apparent cognitive or intellectual impairments; and no use of hearing aid.
METHODS
A total of 30 individuals were assessed, comprising 12 men and 18 women, aged 18 to 89 years, with average education of nine years. Participants were divided into two groups according to hearing threshold, where 15 had normal hearing (NL) and 15 hearing loss (HL). Subjects in the NL group had a mean age of 36 years 7 months and mean education of 11 years, whereas individuals in the HL group had a mean age of 61.8 years 8 months and mean education of 7 years 6 months.
After answering the initial questionnaire, participants were submitted to a basic hearing assessment entailing auditory threshold detection (pure tone audiometry) by air conduction (250-8000 Hz) and bone conduction (500-4000 Hz), speech audiometry tests and immittance measurements.
The hearing-impaired individuals exhibited sensorineural or mixed hearing loss. The mean threshold -based on the frequencies 500 Hz, 1000 Hz, 2000 Hz and 4000 Hz -was 44.29 dB (SD 12.3) for the best ear and 58.04 dB (SD 16.5) for the worst ear.
The 12 questions comprising the SSQ12 are derived from version 5.6 of the SSQ 49 (5, 10) and encompass its main factors, including questions involving the three core domains (speech hearing, spatial hearing, and qualities of hearing), as well as nine of the ten pragmatic subscales (speech in quiet, speech in noise, speech in speech contexts, multiple speech stream listening, localization, distance and movement, segregation, identification of sound, quality and naturalness and listening effort) drawn from the full version of the SSQ (49 items). The items from the SSQ49 comprising the SSQ12, the domains, and pragmatic subscales of each question are given in Chart 1.
The questionnaire (Appendix 1) was administered in the form of an interview and participants rated their communication performance in each situation with a score of 0 to 10. All subjects were explained that 10 indicated they were able to perform the situation in the question perfectly, whereas 0 indicated they were unable to perform the situation at all. In addition, there was an option "not applicable" for cases where the question did not represent an everyday situation for patients.
Statistical analysis
The data were tabulated and spreadsheets for the groups with normal hearing and hearing loss were analyzed by the statistics department of the institution. Descriptive and inferential statistical analysis techniques were employed using the Mann Whitney and Wilcoxon tests for the description of the values of each question, separately, by group. ANOVA was performed to determine the homogeneity of variance in total scores (12 items) for each group.
Cronbach´s alpha coefficient was applied to analyze the internal consistency of the 12 items for each group and for the sample as a whole. Internal consistency ranges from 0 to 1. Generally, an α value of 0.6-0.7 indicates acceptable reliability while values > 0.8 indicate good reliability.
A significance level of 0.05 (or 5%) was adopted for rejection of the null hypothesis.
RESULTS
The distribution of the sample by group, according to age and years of education is shown in Table 1 .
Assessment of participants´ mean SSQ scores according to hearing threshold revealed that the groups differed significantly (SD=0.002), where individuals with hearing loss (HL) had lower mean scores than subjects with normal hearing (NL). The descriptive analysis of total scores on the SSQ 12 by group are depicted in Table 2 and Figure 1 .
The analysis of mean performance of each group by question showed differences between the groups (NL versus HL) on most of the items. This difference was not observed for question 9 ( Table 3) .
The internal consistency of the SSQ was determined by Cronbach´s alpha coefficient for the 12 items, separately, by group. A strong significant correlation was found among the items for both groups (Table 4) .
DISCUSSION
The negative consequences of hearing loss in adult age are not limited to disability alone, but also involve activity limitations and restricted participation. Limitations may involve, for example, a lack of speech perception in noisy environments, while restrictions relate to the degree in which this disability prevents the individual from properly performing their role in society, restricting their participation in everyday activities (15) . Subtitle: NL = normal hearing; HL = hearing loss; SD = standard deviation; CI = confidence interval The SSQ is a self-reported measure of "hearing disability", a condition defined as activity limitation resulting from hearing loss (WHO, 2001) , in which the listener is asked to assess different scenarios via 49 items outlining various realworld hearing situations. The items of the SSQ are grouped into three main subscales: speech hearing, spatial hearing and qualities of hearing (5) . The translation and cultural adaptation of the 49-item SSQ questionnaire into Brazilian Portuguese has shown good conceptual and semantic equivalence for the items (10) . In an effort to overcome the drawback of the long time needed to apply the full version of the SSQ (49 questions, amounting to over 1000 words), short forms of the instrument have been devised (12, 16, 17) . A 12-item version of the SSQ was developed based on a multi-center experience and factor analysis (12) . The literature reports numerous studies showing the effectiveness of the short versions, providing highly similar results compared to the original versions.
As expected, SSQ scores were lower in the hearing loss group, averaging 2.55 points less than the group with normal hearing. This result suggests that the questions contained in the SSQ12 are sensitive to reveal activity limitations experienced by hearing-impaired individuals in everyday listening settings.
At present, no defined cut-off score on the SSQ is available as a parameter to inform decision-making. A previous study identified a pattern of responses to the items of the SSQ for different age groups, where adults attained higher scores than elderly. In individuals with normal hearing, adults had a mean score of 8.8 and elderly 7.7 (8) . By contrast, mean scores of 5.5 were found in elderly with moderate hearing loss (5) . The authors of another study suggested a cut-off point to determine activity limitation based on the performance of normal-hearing individuals aged 18-25 years, plus 2 SDs (standard deviations) from the mean. Thus, scores < 6.84 for SSQ-Speech, < 6.14 for SSQ-Spatial, < 8.18 for SSQ-Qualities, and < 7.25 for SSQ-Total, were taken to indicate a significant degree of hearing disability or activity limitation (16) . Expected normative scores for youths, adults and elderly need to be established for the SSQ versions in Portuguese, data which can provide information to help define realistic goals for interventions.
The short 12-item SSQ in French was the version with the strongest association between mean scores and hearing loss (SSQ5, SSQ12 and SSQ15). The authors found that, for every 0.75 increase in points on the SSQ, there was an associated 10 dB decline on the audiogram. The main difference between individuals with normal hearing and those with hearing loss was found for the questions on speech perception (questions [1] [2] [3] [4] [5] . Akin to the present study, the individuals with normal hearing had scores well below 10 points (18) . By contrast, question 9, addressing aspect of qualities of hearing, was not a significant predictor of hearing loss, i.e. was not sensitive in differentiating the presence or absence of hearing loss. The question asks: "When you hear more than one sound at a time, do you have the impression that it seems like a single jumbled sound?". This is the only question out of the 12 whose response options are different. As opposed to eliciting a response of ability or inability to perform the listening task, for this item the individual must report whether the sounds seem "jumbled" or "not jumbled". Given the sample of public health service users studied, the socioeconomic and cultural level may have influenced understanding of specific terms employed in the instrument.
This difference can be explained by the known interaction between years of education and performance involving several cognitive-linguistic tasks, such as episodic memory, attention, reading, vocabulary and executive functions. In a recent study, scores on the questions from the "qualities of hearing" subscale were found to correlate with years of education (19) . Because the present investigation was a pilot study, it did not seek to analyze the influence of non-auditory aspects, such as participants´ education, age or socioeconomic level, on SSQ performance, although it recognizes the influence of these factors on the scores attained in the groups assessed. Validation of an instrument is an ongoing process and so investigation of these aspects is important, especially since the Brazilian population is highly heterogeneous.
A previous study was conducted to examine the testretest properties of the SSQ and determine whether the selfadministration method affects its properties. Although the method used did not systematically affect scores on the SSQ, greater test-retest correlation was observed for the interview method compared to self-administration. Both the interview and self-administration methods were recommended and therefore the method chosen is ultimately dictated by the objectives of the examiner (15) . The questionnaires are self-report instruments susceptible to random errors inherent to subjective assessments. The lower the occurrence of such errors and the greater the stability of responses among items, the higher the accuracy of the measurements and, consequently, the greater the reliability of the instrument. In the present study, a high Cronbach alpha value was observed in both groups, confirming good internal consistency of the SSQ12 in Brazilian Portuguese.
Cronbach´s alpha coefficient estimates the reliability of a questionnaire, based on the correlation among its different items. The study which reported the 49-item version culturally adapted to Brazilian Portuguese showed strong correlation among items of the SSQ (10) . The results found in the present study involving participants with hearing loss and normal auditory threshold support the hypothesis that the 12-item short version of the SSQ in Portuguese offers similar reliability.
In a recent study with a similar objective, researchers investigated the internal consistency of the SSQ questionnaire for validation in French. The SSQ versions culturally adapted for use in different languages and populations showed good reliability (20) . The short 12-item SSQ questionnaire in Brazilian Portuguese proved easy to apply and an important instrument for assessing self-perception of hearing-impaired individuals regarding the communication difficulties experienced by this population. This study contributes by providing information on the use of the short version of the SSQ 12 questionnaire in clinical practice, and serves to encourage further studies increasing knowledge on this subject. Future studies should be conducted validating the instrument in the Brazilian setting, involving larger samples and investigating possible correlation with other variables.
CONCLUSION
The short 12-item version of the SSQ in Brazilian Portuguese was sensitive in differentiating the performance of individuals with and without hearing loss, confirming its potential for assessing limitations in hearing and communication activities experienced by hearing-impaired individuals in their everyday lives.
